




































































O objetivo deste trabalho final de mestrado é identificar e analisar quais as variáveis que têm maior 
impacto na evolução de Empréstimos não produtivos em Portugal (Non-Performing Loans). O período de 
análise será entre 2009 e 2019, tendo início após a crise de “subprime” de 2008. Neste âmbito, foram 
identificadas variáveis macroeconómicas, para capturar o impacto do estado do país, e também 
microeconómicas, específicas do setor bancário em Portugal. 
Os resultados obtidos demonstram que há evidências de uma correlação entre as variáveis selecionadas 
e a evolução de NPL’s em Portugal, no entanto, o impacto destas variáveis está dependente da estabilidade 
económica do país em análise. Tendo em conta o facto que a definição de NPL’s como é atualmente conhecida 
ter sido apenas definida pela Autoridade Bancária Europeia em 2015 foi realizada uma análise para dois 
períodos distintos, o primeiro após crise financeira, de 2009 a 2015, e o segundo período entre 2015 e 2019. 
Os resultados obtidos sugerem que as variáveis específicas do setor bancário, refletem a estabilidade 
e aversão ao risco do sistema bancário e/ou dos bancos de forma individual (se analisados singularmente), 
enquanto as variáveis macroeconómicas a estabilidade económica do país.  
Classificação JEL: G20, G21, G28 
Palavras-Chave: Empréstimos não-produtivos, determinantes macroeconómicos/microeconómicos, 














ABSTRACT, KEYWORDS AND JEL CODES 
 
The objective of this final master's work is to identify and analyze which variables have the greatest 
impact on the evolution of non-performing loans in Portugal. The analysis period will be between 2009 and 
2019, starting after the 2008 subprime crisis. In this context, macroeconomic variables were identified to 
capture the impact of the country's state, as well as microeconomic, specific to the banking sector in Portugal. 
The results obtained demonstrate that there is evidence of a correlation between the selected variables 
and the evolution of NPL’s in Portugal, however, the impact of these variables is dependent on the economic 
stability of the country under analysis. Since the definition of NPL's as it is currently known was only defined 
by the European Banking Authority in 2015, an analysis was carried out for two different periods, the first 
after the financial crisis, from 2009 to 2015, and the second period between 2015 and 2019. 
The results obtained suggest that the specific variables of the banking sector, reflect the stability and 
risk aversion of the banking system and / or banks individually (if analyzed singularly), while the 
macroeconomic variables the economic stability of the country. 
 
JEL Classification: G20, G21, G28 
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 Non-performing loans has been an object of study in the last few years by many 
researchers, due to its impact in the economy, as they are highly correlated with banks 
performance and possible failure.  
This is a particular important issue on periods of financial crisis, where companies 
and individuals struggle to fulfill their debt service, consequently impacting the banking 
sector and their level of impairment. In a period where banks find themselves highly 
leveraged, a rising level of NPL’s can reduce banks profitability and liquidity, 
constraining the flow of money in the economy, given the reduction on its ability to lend 
money. A few examples for this situation in Portugal, were the bankruptcy of Banco 
Espírito Santo in 2016 (nowadays known as Novo Banco) and Banco Banif in 2018, in 
which “toxic assets” generated a high level of impairment, given the exponential rise in 
defaults. 
This study has the objective to analyze the evolution of non-performing loans in 
Portugal in the last decade, and to identify its major macro and microeconomic 
determinants. The starting point for this thesis will be the framework developed in other 
studies regarding the non-performing loans evolution in eurozone countries, so it is 
possible to identify similar determinants factors in economies such as the Portuguese. 
The development of the non-performing loans ratio in Portugal between 2009 and 
2019 will be the target period of analyzes, after the 2008 financial crisis, on an aggregate 
bank level, through data obtained at Banco de Portugal databases and reports. It will be 
used a statistical regression, to relate the chosen independent variables, with the NPL’s 
ratio. 
This study aims to identify the key factors that affect the level of loan default, without 
looking individually to each Portuguese bank’s specific indicators, such as investment 
strategies, level of leverage, liquidity ratios and other indicators. Through the analysis of 
the Portuguese banking system in this period, it is possible to conclude that the NPL’s 
determinants vary on the financial stability of the period of analysis. In a time of financial 
distress, the level of default tends to be higher on banks with a lower profitability (ROA) 
and the short-term interest rate have a higher impact than long term interest rates given 




In periods of financial stability, the ratio of NPL’s tend to show a negative correlation 
with GDP growth since this variable is linked to a rise in incomes and economic growth. 
On the contrary loans to deposit ratio shows a positive correlation with NPL’s, by 
measuring the bank’s liquidity, evidence shows that the more leverage the banking system 
is the higher the NPL ratio will be. 
The thesis starts with a general overview on the subject and the Portuguese NPL’s 
stock development, followed by a literature review on the matter. On section 3, it will be 
presented the data and methodology used and in section 4 the interpretation of the results 
obtained. Lastly, section 5 concludes with the main findings as well as limitations and 
some avenues for future research. 
2. LITERATURE REVIEW 
2.1. Non-performing loans overview 
The international financial crisis in the last decades have made an impact on the 
banking system worldwide, therefore the amount of non-performing loans on bank’s 
balance sheets have been increasing over the last years, even though banks have been 
intensively active in attempts to reduce it. Marques, Martinho and Silva (2020), 
characterized the Portuguese non-performing loans portfolios held by banks to be mostly 
composed by corporate loans, but in recent years there has also been an increase in private 
household credit’s default, given the 2008 subprime crisis and the deterioration of 
borrower’s ability to pay off these loans.  
The high ratios of NPL’s in bank’s balance sheets have a severe impact on the 
financial system, possibly restraining the future allocation and transmission process of 
resources to “in need” corporations, (e.g. Caballero et al. 2008), especially in a time of 
financial distress and liquidity restraints. Usually a high level of NPL’s is a signal of 
inappropriate credit, Azevedo, N., Mateus, M. and Pina, A. (2018), which in the case of 
a financial crisis, distressed companies are even more likely to recur to loans in order to 
stay in business, although soaring difficulties could make the company unable to serve 
the debt contracted, and consequently defaulting. 
Particularly during a financial crisis banks have a difficult task to be able to 
differentiate “bad” from “good” companies, in the sense that a lot of companies are 




This underperforming firms will most likely apply for new loans, which banks are likely 
to concede in order to prevent the default of the company. This action will allow 
underperforming companies to extend their activity and possibly have an impact on the 
cost of capital for “good” companies, which will most likely face a premium (higher) 
spread. 
Accornero, Carpinelli and Sorrentino (2017), concluded that the 2008 crisis have 
created a problem which they identified as “legacy assets”, in this situation the decrease 
in the quality of the assets (loans) discourages bank lending, strangling the market and 
therefore increasing the difficulty for recovery. Through the analysis of data between non-
performing loans and the supply of credit in Italy between 2008 and 2015, they concluded 
that the correlation between these is mostly motivated by the demand, even though 
exogenous shocks can also impact the credit supply. Consequently, adopting a policy to 
liquidate NPL’s could have an adverse effect on the economy, depending on the level of 
losses these could reduce the banks’ capital ratios, and consequently reduce the credit 
supply. 
The increase of these assets has forced financial institutions to adopt policies with the 
intent of decreasing its weight on the banks portfolio, Balgova, M., Nies, M. and 
Plekhanov (2016) have evaluated the economic impact of reducing nonperforming loans. 
Given the results observed, the most effective measures used by countries to reduce de 
NPL’s are a combination of public and market funds, through bailouts and asset 
management companies. Studies indicate that this combination is more likely to reduce 2 
to 3 times  the NPL’s stock level rather than an individual approach by asset management 
companies or bailouts. 
Chiesa and Mansilla-Fernandez (2018) have studied the effects of NPL’s on cost of 
capital, lending and supply for the euro zone banks between 2002 and 2016. This period 
allows to study two different timeframes: i) 2002-2007, before the 2008 financial crisis, 
where banks’ lending activity were at a high level of risk; ii) and 2008-2016, during the 
sovereign debt crisis and its aftermath. The data analyzed suggests that banks with higher 
levels of NPL’s are viewed from an investor standpoint as riskier, therefore they demand 




a lower level of NPL’s. This results in a limited access to equity and therefore reduces 
their lending and liquidity. 
 Cucinelli D. (2015), studied the relationship between NPL’s and Italian banks’ 
lending behavior between 2007 and 2013. The research had two basis hypotheses, 1) if 
an increase in credit risk in the previous period leads to a decrease in credit supply in the 
following period and 2) if the behavior observed is different between “commercial banks 
and cooperative banks. This study concluded that credit risk of past years has had an 
impact on banks behavior, although findings suggest that there is no distinguishable 
behavior between commercial and cooperative banks during a financial crisis, with both 
type of banks reducing their lending given the higher credit risk environment. 
Fell, Grodzicki, Metzler, and O’Brien (2018), evaluated the relationship between 
NPL bank’s assets quality and its lending activity in the euro zone for the period of 2014-
2018. They claim that in a post financial crisis environment, where there is an increasing 
demand for loans, and even if banks are not facing liquidity constraints, the presence of 
high NPL’s stock may affect the banks’ lending activity. They concluded that banks with 
a high NPL ratio should look to reduce its stock through capitalization and funding to 
restore loan growth, but these actions may be insufficient and therefore appropriate 
regulation is needed. 
Over the last decades, high levels of non-performing loans have been directly 
related to macroeconomic shocks, Espinoza and Prasad (2010), studying the determinants 
of NPL in Gulf Cooperative Council (GCC), support the conclusion that macro-economic 
shocks and bank’s characteristics are determinants for the level of NPL’s. Evidence 
suggests that there is a strong relationship between global financial markets conditions 
and its effects on NPL, therefore restraining banks activity and limiting credit growth 
through periods of financial distress. 
The moral hazard hypothesis has presented by Berger and DeYoung (1997), 
suggests that banks with low capital respond to moral hazard incentives by increasing the 
risk of their loans’ portfolio, consequently this riskier approach tens to result in a higher 
stock of NPL’s. This relationship is also suggested by Salas and Saurina (2002), in their 
study of problematic loans in Spanish commercial and savings’ banks between 1985-




represents a riskier behavior through excessive lending, eventually resulting in higher 
losses. 
The moral hazard is directly related with the “too big to fail” problem in the 
economy, where these banks are more likely to be bailed out by governments and 
therefore are encouraged to have a riskier behavior. Giannoccolo and Mansilla-Fernandez 
(2017) suggested that bailed-out banks might be perceived has riskier institutions by 
investors, which could have a negative impact on the lending activity. Also, this 
perception of riskier banks by customers and investors could also have an effect on banks 
deposits, given the banks risk of default, customers are more likely to reduce deposits and 
to demand a higher interest (Berger et al., 2013), increasing even more the banks financial 
constraints and exposure to NPL’s increasing the risk of default..  
Giannoccolo and Mansilla-Fernandez (2017) analyzed the bailout effectiveness in 
Spain between 2010-2014. Data suggests that bailouts with proper integration policies, 
improved the stability of the Spanish banking sector. As part of the integration policies, 
stronger banks absorbed the unhealthy ones, increasing banks concentration. 
The big challenge to the banking industry is the lack of regulation regarding non-
performing loans, and how to properly address it, to deleverage banks’ exposure. But 
NPL’s have also a strong relationship with macroeconomic determinants that have a 
direct relationship with the risk of default, such as GDP, unemployment, exchange rates, 
interest rates and inflation. 
Salas and Saurina (2002), also studied the GDP impact on debt growth, claiming 
evidence that in periods of GDP growth, loanees tend to have higher incomes and are able 
to meet their debt responsibilities. On other hand, a GDP decrease usually results in 
harsher economic conditions and in an unemployment rate increase, consequently, 
borrowers will face tighter constraints and decreasing ability to pay off their debt. 
Findings suggest that the relationship between high NPL stock levels with 
macroeconomic determinants tend to increase with positive variations in macroeconomic, 
Klein (2013), factors such as unemployment, inflation or an exchange rate depreciation. 
Klein also found evidence that higher profits in the previous periods tend to lead to lower 




These findings are consistent with Makri, Tsagkanos and Bellas (2014) eurozone 
banking system study between 2000-2008, where evidence showed a strong correlation 
between NPL’s and macro-economic factors, specifically unemployment, GDP and 
public debt. 
Interest rates’ influence over NPL’s have also been a matter of study, according 
to Rinaldi, Laura and Sanchis-Arellano (2006) an increase in the interest rate will also 
determine an increase on NPL’s. This effect on the short run may be influenced by 
inflation, but in the long run inflation tend to stabilize and the effects on the cost of 
borrowing are reflected by the real interest rate. 
Bahruddin, Atirah, and Masih (2018), also studied the relationship between 
lending interest rate and non-performing loans, this factor has a substantial and positive 
effect on NPL’s ratio, but this is a factor that could be controlled by local regulatory 
authorities, unlike determinants such as inflation or exchange rates. They concluded that 
banks through a decrease in the interest rate could improve the quality of credit allocation 
and reduce the NPL’s ratio. Their findings also suggest that this relationship is 
asymmetric in the short-term, and symmetric in the long run, this conclusion is supported 
by evidence after the subprime mortgage crisis, in which the level of loans default was 














Table 1 is a summary of the most relevant macroeconomic and bank specific 
determinants, based on the reviewed literature, for the evolution of nonperforming loans: 
TABLE 1 – EXPLANATORY VARIABLES  
Explanatory Variable Expected Relationship Authors Year 
Interest Rate Positive (+) Bahruddin, Atirah, & Masih 2018 
Fiscal Negative (-) Balgova, Plekhanov & 
Skrzypinska 
2017 
CAP Positive (+) / Negative (-) Balgova, Plekhanov & 
Skrzypinska 
2017 
ROA Negative (-) Makri, Tsagkanos & Bellas 2014 
ROE Negative (-) Makri, Tsagkanos & Bellas 2014 
Debt Positive (+) Makri, Tsagkanos & Bellas 2014 
Inflation  Positive (+)   / Negative (-) Nkusu 2011 
Unemployment Positive (+) Louzis, Vouldis & Metaxas 2010 
GDP Negative (-) Espinoza & Prasad 2010 
LTD Positive (+) Louzis, Vouldis & Metaxas 2010 
 
2.2 Portugal NPL’s overview 
Portugal was severely hit by the 2008 financial crisis, being one of the countries with 
the highest NPL stock in Europe, in 2011 was submitted a requested for a bail-out of €78b 
from the European Union, the European Central Bank and the International Monetary 
Fund. Since then Portugal have been aiming to deleverage its NPL stock, according to 
Banco de Portugal “Financial Stability Reports”, by June 2017 the Portuguese NPL stock 
reached €32.5b a significant decrease from the previous year, where it registered €50.5b. 
This evolution was mostly due to NPL’s sales and write-offs, such as the sale of Novo 
Banco to Lone Star. 
The coverage of non-performing loans is more significant in the construction, real 
estate and manufacturing sectors, mostly in small and medium size companies, which 
could possibly show a correlation between a company productivity and its outstanding 
loans. 
Azevedo, N., Mateus, M. and Pina, A. (2018), assessed the relationship between 




credit to different levels of productivity. They concluded that between 2008 and 2013 
there was an increase of loans attributed to “unproductive firms”. This problem of credit 
misallocation, particularly in construction and real estate sectors, increased the difficulty 
to reallocate bank loans to more productive and less riskier firms. These factors 
contributed to an adoption of a different approach by Portuguese SME’s, by favoring 
equity and intercompany loans (group loans) rather than contracting new bank debt. 
Marques, Martinho and Silva (2020), studied the impact on NPL´s on the credit supply 
in the Portuguese economy between 2009 and 2018, specifically the relationship between 
non-financial companies with no overdue loans, using data from the Portuguese Central 
Credit Register. They concluded that there was no strong evidence that NPL ratios, on a 
standalone perspective, have had any impacts on banks restrictions for lending activity to 
corporations. Evidence suggest that this is true for periods of financial crisis, such as 
2009-2015, as well as in a post crisis scenario (2015-2018), regardless of companies’ size.  
3. DATA AND METHODOLOGY 
3. 1 Data 
The main objective of this study is to understand the variables that impact Portuguese 
bank’s NPL’s stock levels. The literature review supports that NPL’s are mostly affected 
by two types of determinants, microeconomic variables (bank specific indicators) and by 
macroeconomic variables. Therefore, I will collect aggregated data from the Portuguese 
banking system regarding the sector performance and the level of non-performing loans 
in the country. The definition of “NPL’s” has only been used since late 2015 according 
to the European Banking Authority (EBA), before, Banco de Portugal used the definition 
of “credit at risk” which was a close approach from the EBA definition. Since this data is 
only available from 2008 onwards, the period of analysis will be 2008-2019, on a 
quarterly and aggregated basis. Moreover, given that the two definitions are not directly 
comparable to the previous definition of “credit at risk”, the data will be split into two 
different periods. The first period being from the fourth quarter of 2009 until the third 
quarter of 2015, considering “credit at risk” as the dependent variable, and from the fourth 
quarter of 2015 until the end of 2019, the dependent variable will be the ratio of non-




The data used was extracted from the International Monetary Fund (IMF), the World 
Bank, Eurostat, Banco de Portugal and OECD. 
3. 2 Model 
As mentioned before, the objective of this thesis is to study the impact of 
macroeconomic and microeconomic variables on the ratio of non-performing loans in 
Portugal. Some similar studies, performed previously, such as Makri, Tsagkanos, Bellas 
(2014) and Tanaskovic, Jandric (2014) were used as a starting point for this research. 
Both papers performed a dynamic panel regression for NPL’s evolution in European 
countries based on annual data, for a period of 8-9 years, but as mentioned above, due to 
the fact that the NPL’s definition for Portugal data, has only been used since late 2015, it 
is a short period of time to perform this analysis, therefore this study will use aggregated 
data from the sector extracted from Banco de Portugal data base. The choice of using 
aggregated data for the sector versus data for each Portuguese bank since the objective of 
this study is to characterize and evaluate the Portuguese banking system as a whole and 
not to assess each bank individual performance. Although, this analysis could provide 
valuable insight on the individual banks strategies it will not be pursued on this study. 
Nevertheless, it will be mentioned in chapter 6 as a “Further Research” possibility. 
On this thesis, the dependent variable is the NPL’s ratio in the Portuguese banking 
system according to Banco de Portugal (EBA), the independent variables are country 
specific, split between macroeconomic and bank specific indicators. 
The standard form of the model is as follow: 
(1) 𝑁𝑃𝐿𝑖 =  𝑎0 +  𝑎𝑖𝑋𝑖 +  𝑎𝑖𝑀𝑖 +  𝜀𝑖, 
where variables in Equation ) are NPL representing the non-performing loans to total 
loans,  X are microeconomic variables (banks indicators), M stands for macroeconomic 
variables and i for the period (quarter) of analysis.  
Based on the reviewed literature, it was selected a set of variables in order 
characterize the Portuguese banking system steadiness (microeconomic or bank specific 
variables) in the period of analysis and macroeconomic variables to capture the country 




Table 2, shows the initial model selected variables, as well as its expected sign of 
the impact on non-performing loans ratio, Louzis, Vouldis and Metaxas (2010) found that 
the loans-to-deposit ratio are expected to have a positive influence on NPL’s ratio, since 
it is a strong indicator of bank’s liquidity. This was also supported by Makri, Tsagkanos, 
Bellas (2014), which in addition concluded that indicators such as return on assets (ROA) 
and return on equity (ROE) are expected to have a negative influence on NPL’s, since the 
bank’s profitability is directed related with its risk taking behavior and moral hazard, 
highly profitable banks are less likely to engage on higher risk loans, while bank’s that 
are less profitable might pursue riskier business given the higher interest, therefore having 
on a higher probability of default. 
 
TABLE 2 – VARIABLE SELECTION 






NPL Total of nonperforming loans / total loans (+) 
CAP Total assets / GDP (nominal) (+)/(-) 
LTD Loans to deposits ratio (+) 
ROA Return on assets (-) 







DEBT Public debt as % of GDP (+) 
FISCAL Public administration debt as % of GDP (-) 
GDP Percentage growth rate (-) 
INFL Average inflation rate (+)/(-) 
UNEMP % of unemployment (+) 
LTI Long term interest rate (+) 
STI Short term interest rate (+) 
 
As for macroeconomic determinants, Espinoza and Prasad (2010) found that these 
have an important role on the NPL’s level, since they have a direct impact on the banking 
system stability, therefore it was considered variables that represent the economic 
situation in Portugal during the period of analysis. The GDP and unemployment levels 
are two important variables to the NPL ratio, since periods of growing activity are usually 
related with high levels of GDP growth and low levels of unemployment, therefore it’s 
expected that these variables should have a negative and a positive relationship with 
NPL’s, respectively. It also added an inflation rate variable, which could have either a 




capability to pay off its loan (Nkusu, 2011). This model, also includes two variables that 
address the health of public finance, public debt as percentage of GDP, which should 
reflect a positive relationship with the NPL’s ratio, and the debt of public administrations 
in percentage of GDP which should have a negative correlation, Makri, Tsagkanos, Bellas 
(2014). 
Also, the inclusion of two interest rates variables, long term and short term, are 
expected to have a positive impact on non-performing loans, since an increase in interest 
rates weakens the ability of the borrower, by increasing its debt service. The decision to 
include a short term and long term is to capture both the short-term pressure on firms’ 
liquidity and the long-term sustainability of firms’ debt level, respectively.  
Therefore, the primary specification of the model is: 
(2) 𝑁𝑃𝐿𝑖 =  𝛽0 +  𝛽1𝐶𝐴𝑃𝑖 +  𝛽2𝐿𝑇𝐷𝑖 + 𝛽3𝑅𝑂𝐴𝑖 + 𝛽4𝑅𝑂𝐸𝑖 + 𝛽5𝐷𝐸𝐵𝑇𝑖 +
𝛽6𝐹𝐼𝑆𝐶𝐴𝐿𝑖 + 𝛽7𝐺𝐷𝑃𝑖 + 𝛽8𝐼𝑁𝐹𝐿𝑖 + 𝛽9𝑈𝑁𝐸𝑀𝑃𝑖 + 𝛽10𝐿𝑇𝐼𝑖 + 𝛽11𝑆𝑇𝐼𝑖 + 𝜀𝑖. 
4. RESULTS 
4.1. Econometric Models 
Model 1 – 2009 4Q - 2015 3Q 
The program used for the statistical analysis of the models presented was 
Stata®16, from which we have the model above for the first period of analysis (2009-
2015) as presented in the Appendix as Figure 1. In this regression it is possible to observe 
a R-squared of 0,9948 which shows the independent variables can predict with a high 
level of accuracy the variance of the non-performing loans. Also, this model shows a low 
Root Mean Square Error (of 0,26688), which is a good fit indicator. 
Although the model shows promising results as mentioned above, we can observe 
that the variables CAP, ROA, ROE, GDP, INFL and LTI are not statistically significant 
at a 95% confidence interval, contrary to the independent variables LTD, DEBT, 
FISCAL, UNEMP and STI, that show a statistical significance at 95% confidence level, 
(p-value<0,05).  
To address and detect the risk of heteroskedasticity, I have used the Breusch-




heteroskedasticity, which causes ordinary least squares to no longer produce the best 
estimators and standard errors computed using least squares can be incorrect.  
 To correct the independent variables heteroskedasticity, it was used the  
Huber/White/sandwich estimator, the output of this regression is presented in Figure 2, 
from which it is possible to observe the generated robust standard errors and that now the 
LTD is no longer statistically significant at 95% confidence level, only remaining the 
variables DEBT, FISCAL, UNEMP and STI. 
 The model was also tested for multicollinearity in order to prevent that the 
regression model estimations of the coefficients become unstable and the standard errors 
for the coefficients get highly inflated. In Figure 3, we can observe the Variance inflation 
factor of the independent variables. It is possible to identify that the variables ROE, ROA, 
LTD, CAP, DEBT, UNEMP, LTI and STI have VIF values higher than 10.  The higher 
VIF values the higher the possibility that the model may have too many variables 
measuring the same effect, implying that some variables are redundant. For example, 
variables such as ROA and ROE show the highest VIF value, most likely because the two 
variables measure the bank’s performance. Thus, to avoid collinearity among the 
variables it is necessary to eliminate variables.  
Although Model 1 shows a good fit through R-squared and RMSE observations, 
it also showed collinearity problems (high VIF mean), I have decided to take a more 
parsimonious approach by reducing the number of independent variables included in the 
model. This approach will consider the independent variables which exhibited more 
promising results. Additionally, since the period of 2009-2015 is characterize as a period 
of financial distress due to the subprime financial crisis and throughout the sovereign debt 
crisis, as mentioned previously, I decided to test the impact of both short-term and long 
term interest on NPL’s, consequently generating two possible models for this period:  
(3) 𝑁𝑃𝐿𝑖 =  𝛽0 +  𝛽1𝑅𝑂𝐴𝑖 + 𝛽2𝐹𝐼𝑆𝐶𝐴𝐿𝑖 + 𝛽3𝑆𝑇𝐼𝑖 + 𝜀𝑖 
(4) 𝑁𝑃𝐿𝑖 =  𝛽0 +  𝛽1𝑅𝑂𝐴𝑖 + 𝛽2𝐹𝐼𝑆𝐶𝐴𝐿𝑖 + 𝛽3𝐿𝑇𝐼𝑖 + 𝜀𝑖 
The short-term interest rate has a meaningful impact since companies in financial distress 
periods are expected to be facing liquidity issues and unable to comply with their debt 





 The model in equation (3) considering the variable STI, display a higher R-
squared than the model in equation (4), (0.7911>0.6711, as shown in Figures 9 and 13 
respectively) , as well as a better RMSE (1.308<1.6414), therefore being a better fit than 
the alternative. It is important to mention that, in both, models all variables are statistically 
significant at a 95% confidence level (independent variables p-value<0,05) and also have 
a mean VIF inferior to 10, (Figures 11 and 15), therefore eliminating the collinearity 
issues observed in the previous model. Since both models show a high prediction 
accuracy, it was used the Akaike’s and Schwarz’s Bayesian information criteria, to select 
the most appropriate model. In Figures 12 and 16, it’s possible to observe that the model 
in equation (3) show AIC of 84.62 and a BIC of 89.33, inferior to the model in equation 
4, (AIC equal to 95.52 and BIC equal to 100.23), hence being the best model for the 
estimation. 
Below, in table 3, it is possible to compare, the different coefficients outputs and 
significance for a 95% c.i. for the beginning and final model regressions for the 2009-
2015 period: 
TABLE 3 – MODELS 1 & 2 VCE ROBUST FOR 2009-2015 
   
 
Model 1 Model 2 
 
Coefficient P>|t| Coefficient P>|t| 
CAP 0,031 0,238 - - 
LTD (0,085) 0,051 - - 
ROA 1,719 0,355 (1,663) ** 0,005 
ROE (0,126) 0,317 - - 
DEBT 0,091** 0,003 - - 
FISCAL (0,140) ** 0,001 (3,099) ** 0,001 
GDP (0,070) 0,305 - - 
INFL (0,110) 0,228 - - 
UNEMP (0,602) ** 0,000 - - 
LTI 0,087 0,287 - - 
STI (1,693) ** 0,001 (0,312) ** 0,018 
Note: “significant at * 0,1, ** 0,05 and *** 0,01 level” 
The model chosen for observation, equation (3) for the 2009-2015 period, has 
eliminated the variables fitting and collinearity issues observed in the initial model, stated 




Model 1 – 2015 4Q - 2019 4Q 
 In the second period of analysis, the model regression output are presented in the 
Appendix as Figure 5, it is possible to observe a R-squared of 0.9938 and a Root Mean 
Square Error of 0.56519, which are good indicators of a good fitting model, but taking a 
closer look on the independent variables, it’s possible to verify that none of the variables 
have a p-value inferior to 0.05, which means they are not statistically significant at a 95% 
confidence level. Even applying the Huber/White/sandwich estimator to correct for the 
model heteroskedasticity, the independent variables remain not statistically significant at 
a 95% c.i. The model also shows a mean VIF of 109.83, revealing a high collinearity 
between the variables included, except for FISCAL, STI and INFL which display VIF 
values inferior to 10. 
 As mentioned previously, the definition of non-performing loans, have changed 
according to the EBA, this is used since 2015, with the previous period of analysis using 
a definition of credit risk. This fact, associated with intentional strategies taken by 
regulatory authorities to deleverage NPL’s levels, have had an impact on the relevance of 
the variables selected.  
 
For the 2015-2019 period, it was considered the following model: 













Below, in table 4, it is possible to compare, the different coefficients outputs and 
significance for a 95% c.i. for the beginning and final model regressions for the 20015-
2019 period: 
TABLE 4 - MODELS 1 & 3 VCE ROBUST FOR 2015-2019 
 
Model 1 Model 3 
 
Coefficient P>|t| Coefficient P>|t| 
CAP 0,238 0,198 - - 
LTD 0,388 0,223 0,778** 0,000 
ROA 14,171 0,173 - - 
ROE (1,162) 0,186 - - 
DEBT 0,017 0,941 - - 
FISCAL (0,180) 0,239 - - 
GDP 0,676 0,504 (0,687) ** 0,019 
INFL 0,908 0,170 - - 
UNEMP (0,208) 0,787 - - 
LTI 1,122 0,167 1,474** 0,005 
STI (6,962) 0,104 - - 
Note: “significant at * 0,1, ** 0,05 and *** 0,01 level” 
 The model in equation (5) analyzed for a total of 17 observations (quarters), 
displays a high R-squared (0.9674) and a RMSE equal to 0.8011 as seen in Figure 17, 
good indicators for the regression. Although the independent variable GDP shows to be 
not statistically significant at 95% c.i., this stands corrected once applied the 
Huber/White/sandwich estimator to eliminate models heteroskedasticity, with all 
independent variables LTD, GDP and LTI showing p-values inferior to 0.05, 
consequently considered statistically significant at 95% c.i.. 
To address the collinearity issue in this model, it was used VIF observation, 
through which it´s possible to observe that all independent variables have a VIF inferior 
to 10, with the model displaying a mean VIF of 4.61. 
The model chosen for observation, equation (5) for the 2015-2019 period, through 
the elimination of variables, has corrected fitting and collinearity issues observed in the 




4.2. Empirical Results 
In the results obtained for the first period of analysis, 2009-2015, it is possible to 
observe a negative correlation between non-performing loans and the model’s 
independent variables (see Appendix Figure13). The macroeconomic variable, STI (short 
interest), shows the highest absolute value, meaning that it’s the variable with most impact 
on the NPL’s ratio. This negative correlation can be interpreted as that a decrease in the 
short-term interest will contribute to a growth on the NPL’s ratio. Despite the Central 
banks approach, the adoption of a lower interest rate policy to reduce uncertainty and 
avoid an exponential increase in default’s, the level of nonperforming loans in this period 
kept on rising. It’s important to keep in mind that this period of observation is posterior 
to the 2008 financial crisis, and as studied by Bahruddin, Atirah, and Masih (2018), the 
relation between interest rates and non-performing loans is asymmetric in the short-term, 
since despite the banks lower interest rates policies, the level of non-performing loans 
tend to increase in the short-term due to the severe economic conditions in a financial 
crisis. 
Bank specific indicators, that measure a bank performance, such as return on 
assets (ROA), are expected to have a  negative and significant correlation with NPL’s, as 
mentioned in Table 2, since an increase in the bank’s profitability should have a negative 
impact on the non-performing loans stock. The negative coefficient of (1,663), supports 
this hypothesis, connecting the banks performance to its risk behavior, as higher 
profitable banks have less interest in pursuing higher risk credits, opposite to low-
performance banks, that are more likely to engage on riskier investments/loans, in order 
to achieve a higher profit. 
The independent variable FISCAL, shows a negative correlation between the 
independent variable FISCAL and NPL’s, supporting Balgova, Plekhanov and 
Skrzypinska (2017) conclusions that countries in a time of financial crisis, independent 
of its nature (either sovereign or banking) usually adopt a strategy of public bailouts and 
NPL’s deleverage, through the sale of these assets, therefore contributing to NPL 
reduction. The coefficient for this independent variable is (3,099), therefore being the 




The 2015 4Q- 2019 4Q, just as the previous period of analysis, this interval also 
includes an interest rate, in this case a long-term interest rate (LTI independent variable), 
which displays a positive correlation with the ratio of NPL’s (as expected on Table 2) and 
a coefficient of 1.4738, being the variable observed with the highest impact on non-
performing loans ratio. This positive correlation between long term interest rate and 
NPL’s, supports Bahruddin, Atirah, and Masih (2018) conclusion that in the long run a 
high level interest rates are related with a higher level of default, since higher costs of 
financing endanger the company’s financial stability. 
GDP is the only independent variable that shows a negative correlation with the 
NPL’s ratio ( as expected on Table 2) in this period of analysis, supporting Espinoza and 
Prasad (2010) conclusion, that a high GDP growth is a strong indicator of economic 
growth and may offer further data about the effect of macroeconomic conditions on 
household and firms, thus having a reduction impact on the nonperforming loans stock. 
Lastly, the bank specific indicator selected for this period was the loans to deposit 
ratio (LTD variable), which displayed a positive correlation with the dependent variable, 
also as expected on Table 2. With a coefficient of 0,778, it supports the theory that highly 
leveraged banks tend to have a higher non-performing loans ratio, which could be 
interpreted as an indication of the banks risk attitude. Banks with a higher LTD are more 













 This thesis started off with a large and comprehensive econometric model which 
included both macroeconomic and microeconomic (bank specific) variables, that were 
identified and largely supported by the reviewed literature as determinants on non-
performing loans. After an initial regression and analysis of the model’s accuracy and 
independent variables significance, the model was restricted to a smaller number of 
variables in order to avoid variables that measured the same effects on non-performing 
loans, splitting into two timeframes of analysis with different variables. 
 The first period being from the fourth quarter of 2009 until the third quarter of 
2015, and the second period from the fourth quarter of 2015 until the fourth quarter of 
2019. The reason behind the selection of different variables for the two periods, is that 
the results obtained supports the theory that the level of NPL’s is mostly impacted by the 
economic environment in the period of analysis.   
The first period analyzed, is immediately afterwards the 2008 financial crisis, it’s 
possible to conclude that variables ROA, FISCAL is both negatively correlated with the 
NPL’s ratio, as expected. On the contrary STI has a signal opposite to expectation, which 
can be explained by the financial crisis environment, we can conclude from this that the 
level of non-performing loans will rise during a financial crisis independent of the interest 
rates movement.  
The second period analyzed, is more financially stable, which allows to take a 
more in-depth conclusion of the non-performing loans evolution supported by the 
reviewed literature. As expected, GDP shows a negative correlation with NPL while 
variables such as LTD and LTI displays a positive correlation. 
The findings for non-performing loans in the Portuguese banking system mostly 
coincides with the literature, regarding the relevant variables that influence its evolution, 
largely impacted by interest rates and bank specific variables, that could allow to interpret 







6. LIMITATIONS AND FURTHER RESEARCH 
This thesis has a limitation given the evolving definition of non-performing loans, 
this, does not allow to have comparable values Portugal NPL’s for the period of analysis. 
Also the increasing pressure from regulatory authorities to deleverage the NPL’s ratio in 
Portugal has an impact in our analysis, specifically since 2016, when the NPL ratio 
reached €50.5bn1 and then started to sharply decrease mainly through write-offs and 
NPL’s transactions, where the banks sold these assets, to other interested parties with a 
haircut value. These factors influence the analysis performed since the reduction in NPL’s 
ratio is not done through the decreasing number of default loans, but through eliminating 
these from the banks’ balance sheet. 
The data used for bank specific indicators was aggregated representing the 
Portuguese banking system in order to assess the impacts as whole, nonetheless, the study 
of each Portuguese bank individual performance, could provide insight on the impact of 
bank specific determinants on the NPL’s stock level, based on bank’s strategies and risk 
behavior. 
This is a topic of high interest and discussion nowadays, particularly with the 
impact of COVID-19, where most companies are facing operational problems and 
consequently liquidity issues. These issues have been mitigated through government 
incentives such as the simplified layoff of employees and the application of moratoriums 
to outstanding loans (suspending capital reimbursements and interest payments). As a 
topic of further investigation, work could be performed on the impacts of COVID-19 on 
the NPL’s stock and ratio, but also on the results from the measures taken to avoid these, 
specifically to assess the success of these actions in avoiding companies or individuals 
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Figure 2 - Model 1 2009-2015 Regression results VCE (robust) 
 








Figure 4 - Model 1 2009-2015 Akaike’s and Schwarz’s Bayesian information criteria 
 
 











Figure 6 - Model 1 2015-2019 Regression results VCE (robust) 
 
 








Figure 8 - Model 1 2015-2019 Akaike’s and Schwarz’s Bayesian information criteria 
 
Figure 9 – Model 2 2009-2015 Regression results 
 
 






Figure 11 - Model 2 2009-2015 Variance inflation factor (VIF) 
 
 
Figure 12 - Model 2 2009-2015 Akaike’s and Schwarz’s Bayesian information criteria 
 
 









Figure 14 - Model 2 2009-2015 (LTI) Regression results VCE (robust) 
 
 
Figure 15 - Model 2 2009-2015 (LTI) Variance inflation factor (VIF) 
 












Figure 17 - Model 3 2015-2019 Regression results 
 
 











Figure 19 - Model 3 2015-2019 Variance inflation factor (VIF) 
 
 
Figure 20 - Model 3 2015-2019 Akaike’s and Schwarz’s Bayesian information criteria 
 
 
 
 
 
 
 
 
 
 
 
 
 
